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(54) Telescopic fork arrangement 

(57) A telescopic fork arrangement comprises at 
least two telescopic legs, each having telescopically ar- 
ranged tubes (7, 8, 13) and, arranged in these, piston 
and piston-rod arrangements (10, 12) operating in a 
working medium. The first telescopic leg (e.g. 5) per- 
forms a damping function essentially only during its 
compression movement, and a second telescopic leg 
(6) performs a damping function essentially only during 



its return movement. The telescopic legs are connected 
to a respective pressure chamber unit (25) which, in a 
closed system for the working medium, formed with the 
respective leg in question, keeps this working medium 
pressurized. A piston (12) in the piston/piston -rod ar- 
rangement is provided with or cooperates with one or 
more members (29, 30, 36, 37) which perform or deter- 
mine respective damping functions, and of which one or 
more are adjustable from the outside. 
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Description 
TECHNICAL FIELD 

[0001] The present invention relates to a telescopic 5 
fork arrangement for the front wheel of vehicles, in par- 
ticular of motorcycles. The arrangement comprises al 
least two telescopic legs, each having telescopically ar- 
ranged tubes and, arranged in these, piston and piston- 
rod arrangements operating in a working medium which 
can be of a type known per se, preferably in the form of 
hydraulic oil. 

PRIOR ART 

[0002] It is already known to use telescopic fork ar- 
rangements with two fork legs, where each leg is made 
up of telescopically arranged tubes and where a piston 
rod is fixed at one end of the leg and extends inside one 
or more outer tubes and supports, at its other end, a 
piston which is intended to be displaceable in an inner 
tube. A front wheel is mounted on the said outer tube at 
the end of the leg, and the inner tube is mounted on a 
bearing part which in turn is fixed in a chassis of the 
vehicle/motorcycle. The structure of the leg and tube ar- 
rangement can vary. A characteristic of telescopic legs 
of the type in question is also that a mechanical main 
spring is arranged in or near the tubes. 
[0003] In connection with the piston, a working medi- 
um is arranged inside the tube in question. The piston 
operates in this working medium to effect the damping 
function. A channel system is usually provided outside 
the piston in the tube arrangement, which channel sys- 
tem permits delivery and return of the working medium 
as the piston moves as a function of spring movements. 
The channel system is routed through a control valve 
arrangement, by means of which the damping charac- 
teristic for the leg can be determined. The control valve 
arrangement can in this case be designed for adjusting 
the damping characteristics from outside using manual- 
ly activated members. The channel system also allows 
medium to appear on both sides of the piston and for it 
to be exposed to atmospheric pressure at the upper side 
of the piston. 

[0004] It is also already known. to arrange telescopic 
fork legs for pressurizing the working medium in ques- 
tion. In this connection, reference may be made, inter 
alia, to EP 208,740. 

DESCRIPTION OF THE INVENTION 

TECHNICAL PROBLEM 

[0005] In telescopic fork legs with non-pressurized 
working medium, the ellects of cavitation and foam for- 
mation mean that there is no damping, or very poor 
damping, at high frequencies, for example frequencies 
of between 15 and 25 Hz, which can arise from tyre vi- 



brations, driving on certain road surfaces, etc. To in- 
crease the safely of road racing, for example, there is a 
need for telescopic fork arrangements which are also 
able to damp such high frequencies. The invention aims 
to solve this problem, among others. 
[0006] The invention is based on the recognition that 
advantages are to be gained in this connection from us- 
ing a pressurized working medium space, and that there 
is a need to be able to provide such a space which can 
function efficiently in different contexts for specialized 
and standard motorcycles. The invention solves this 
problem too. 

[0007] Using pressurized systems for the working me- 
dium in order to solve the problem of effective high-fre- 
quency damping is not obvious in this context. In ar- 
rangements of the type in question, a pressurized sys- 
tem means that friction caused by piston rod seal or pis- 
ton rod seals increases, which in turn has placed de- 
mands on the piston rod diameter having to be reduced. 
Since the surface area of the piston rod has hitherto con- 
stituted the factor for displacement upon movement of 
the piston, this has meant that the displacement has re- 
duced upon each movement. This in turn has meant that 
the piston/piston-rod had to execute a relatively long 
movement on each damping, which resulted in an ad- 
verse, substantial hysteresis function and failed damp- 
ing effect at high-frequency movements. The invention 
solves this problem too and allows the disadvantage of 
increased friction on account of pressurized working 
medium to be counteracted by great displacement with 
relatively small piston-rod and piston movements. 
[0008] In the case of telescopic fork arrangements 
with legs which operate/damp essentially only in one di- 
rection, there is a need to be able to propose structures 
which allow marked function differences for the two di- 
rections. The invention solves this problem too. 
[0009] There is alsoa requirement for the setting func- 
tions to be able to be activated manually in a technically 
simple manner. The invention aims to solve this problem 
too. 

SOLUTION 

[0010] The feature which can principally be regarded 
as characterizing a telescopic fork arrangement is that 
a first telescopic leg, hereinafter called the compression 
leg, of the said legs performs a damping function essen- 
tially only during its compression movement, i.e. no real 
damping function is perlormed by the leg during its re- 
turn movement. Further characteristics are that a sec- 
ond telescopic leg, hereinafter called the return leg, of 
the said telescopic legs performs a damping function es- 
sentially only during its return movement. This means 
that the return leg does not perform or does not effect 
any real damping during its return movement. Further 
characteristics are that at least one of the said compres- 
sion or return legs is connected to a pressure chamber 
unit which, in a closed system for the working medium, 



15 



20 



25 



30 



35 



40 



■45 



50 



2 



3 



EP 1 077 175 A2 



4 



formed with the respective leg in question, keeps this 
working medium pressurized, and that a piston in the 
piston/piston-rod arrangement is provided with or coop- 
erates with one or more members which perform or de- 
termine respective damping functions. 
[0011] In further developments of the invention, the 
displacement in the pressurized medium upon each pis- 
ton and piston-rod movement is dependent on or related 
to the surface areas of the piston. The increased friction 
caused by the pressurized medium (compared to the 
case with non-pressurized medium) is compensated by 
increased displacement generated by the piston/piston 
area instead of the piston rod/piston-rod area. 
[0012] In one embodiment, the compression leg can 
comprise a check valve unit for a bleed adjustment func- 
tion. The check valve can be activated for or at low me- 
dia speeds in the bleed adjustment function on the com- 
pression stroke. The piston of the compression leg can 
in this case have, on its upper side, first media-activating 
members, preferably in the form of first shims, which it 
is particularly advantageous to use in this context. The 
member or the first shims have a stiff character, permit- 
ling media passage at high speeds on the compression 
stroke. The piston in question also has a first check 
valve function, preferably obtained with the aid of sec- 
ond shims arranged on the underside of the piston. The 
said first check valve function opens for media at low 
pressure on the return stroke of the compression leg. 
The first check valve function/the second shims aie of 
weak character, and the said stiff and weak characters 
of the first and second shims are chosen to provide a 
marked difference in damping between the compression 
stroke and return stroke of the compression leg. This 
marked difference permits simplified adjustability for 
low-speed compression damping. The said check valve 
unit prevents media passage in the bleed adjustment 
function on the return stroke of the compression leg. 
[001 3] In a preferred embodiment, the return leg com- 
prises a bleed adjustment function permitting media 
passage at low media speeds on the return stroke of the 
return leg. The piston of the return leg has, on its under- 
side, second media-activating members, preferably 
third shims which are of stiff character in order to permit 
media at high speeds on the return stroke. The last- 
mentioned piston has a second check valve function, 
preferably in the form of fourth shims arranged on the 
upper side of the piston and arranged to open for media 
at low pressure on the compression stroke of the return 
leg. The said second check valve function/fourth shims 
are of weak character. The stiff and weak characters of 
the third and fourth shims (the second check valve func- 
tion) provide a marked difference in damping between 
the return stroke and compression stroke of the return 
leg. The said marked difference is chosen to facilitate 
adjustment ol the low-speed return damping from out- 
side by means of manually activated members. The 
bleed adjustment function allows a negligible part of the 
medium to pass on the compression stroke of the return 



leg. 

[001 4] In one embodiment, the piston of the compres- 
sion leg consists ol parts which can be joined together 
and comprise a first piston body part with axially extend- 

5 ing through-holes. Also included are first and second 
shims which can be applied directly on the ends of the 
piston body part, and a combined connection and bear- 
ing part for the piston body part and a first bearing hous- 
ing for internal bearing of front parts of a first element 

10 effecting the bleed adjustment function. 

[0015] In a further embodiment, the piston of the re- 
turn leg consists of parts which can be joined together 
and comprise a second piston body part with axially ex- 
tending through-holes, third and fourth shims which can 

is be applied directly on the ends of the piston body part, 
and a second combined connection and bearing part for, 
inter alia, internal bearing of front parts of a second el- 
ement effecting the bleed adjustment function. The first 
and second bearing parts extend a distance into an axial 

20 central recess in each of the first and second piston body 
parts. 

[0016] The above features mean that the compres- 
sion and return legs can effect damping of high frequen- 
cies, for example frequencies of between 15 and 25 Hz 
25 caused, lor example, by vibrations from lyres, road sur- 
face, etc. Each leg is connected to an accumulator unit 
which is held in the chamber and which operates with 
gas/nitrogen gas and separator piston between the 
working medium and the gas/nitrogen gas. A control 
30 valve is preferably arranged between the spaces for the 
working medium and the gas/separator piston. The said 
bleed function or bleed functions can be adjusted'from 
one ol the ends of the legs by means of manually acti- 
vated members which mean that the adjustment can be 
35 effected from the oulside. The control valve can be con- 
trolled from a unit containing the control valve for adjust- 
ment of the compression against which the piston/ pis- 
ton-rod arrangement presses. The response of the 
damping function is acceleraled by the fact that the dis- 
40 placement and force thereof are related to or applied to 
the piston/piston area. 

ADVANTAGES 

^5 [0017] ». By means of what has been proposed above, 
a telescopic fork damping is obtained which is elfective 
even against high frequencies. The proposed arrange- 
ment has a relatively simple slruclure and makes it pos- 
sible to counter the effects of high friclional forces aris- 
50 ing in the arrangement as a result of pressurized work- 
ing medium being used. The structure is extremely sim- 
ple, and structural components which are known per se 
in this technical field can largely be used. The arrange- 
ment can be fitted on special and standard motorcycles 
55 and could conceivably be used on, for example, three- 
wheeled vehicles. 
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DESCRIPTION OF THE FIGURES 

[001 8] A presently proposed embodiment of a tele- 
scopic fork arrangement according to the invention will 
be described below with reference to the attached draw- 
ings, in which: 

Figure 1, in a perspective view obliquely from un- 
derneath and from front right, shows parts of a mo- 
torcycle with a telescopic fork arrangement for the 
front wheel, 

Figures 2 and 3 together show, in longitudinal sec- 
tion, an illustrative embodiment of the structure of 
a telescopic-fork leg consisting of a basic design to 
which components can be added to form compres- 
sion leg and return leg, these figures specifically 
showing the design of the compression leg, 
Figures 4 and 5 show, in longitudinal section, parts 
of the compression leg according to Figure 2, on an 
enlarged scale, and 

Figures 6 and 7 show, in longitudinal section, the 
basic design of the telescopic leg which has been 
provided with components forming a return leg. 

DETAILED EMBODIMENT 

[001 9J In Figure 1 , parts of a motorcycle (e.g. for road 
racing) are represented by way of a symbolically depict- 
ed chassis 1 , handle-bars 2 and telescopic fork arrange- 
ment 3 supporting a front wheel 4 of the motorcycle. The 
arrangement 3 comprises two telescopic legs 5 and 6 
which are outwardly designed and secured to the chas- 
sis in a manner known per se. One characteristic feature 
of the invention, among others, is that one leg, for ex- 
ample leg 5, provides damping essentially only in its 
compression direction, i.e. no real damping lakes place 
in the return direction of the leg, while the second leg, 
for example leg 6, provides damping essentially only in 
the return direction, i.e. no damping takes place in the 
compression direction of the leg. 
[0020] Figures 2 and 3 show, when laid side by side, 
the basic structure of the respective leg 5 or 6. In Figures 
2 and 3, the leg construction has been supplemented 
by first components, specified below, in order to form a 
compression leg, i.e. the leg 5 in Figure 1 . By providing 
the basic structure with second components, specified 
below, instead of the said first components, a return leg 
is obtained, i.e. the leg 6 according to Figure 1 . The ba- 
sic structure is to a large extent designed in a manner 
known per se using components known per se and it will 
therefore only be described where relevant to the inven- 
tion. 

[0021] The basic design comprises, inter alia, an out- 
er tube 7 and an inner tube 8 which is mounted so as to 
be longitudinally displaceable in the outer tube 7. A pis- 
ton rod 1 0 is secured to the first end 9 of the leg, and a 
piston 12 or piston arrangement is secured to the free 
end 11 of the piston rod. The rod and the piston can be 



considered as forming parts of a piston/piston rod ar- 
rangement 10, 12. The piston rod extends centrally in- 
side the outer tube 7 and centrally into the inner tube 8 
in which there is arranged a further inner tube 1 3, inside 

5 which the piston 12 works. The movement of the inner 
tube 1 3 is coordinated with the movement of the tube 8, 
and both tubes 8 and 1 3 are connected to an attachment 
point 14 (Figure 3), by means of which the wheel 4 (see 
Figure 1) is mounted in the leg in a known manner in a 

10 bearing recess 14a. A spring 15 is arranged inside the 
tube 8. The piston rod extends inside the said spring 1 5, 
which at one end bears against a tubular stop 16 an- 
chored in the leg end 9. 

[0022] The piston 12 works in a space 17 in the tube 
15 1 3, and the piston rod is also mounted so as to be lon- 
gitudinally displaceable in a bushing 1 9 which is secured 
in the inner wall of the lube 13. The piston rod 10 is 
sealed wilh respect to the bushing 19 via one or more 
sealing members 20. The spring 15 bears against the 
20 underside of the tube 1 3 against a flange 21 which can 
slide along the inner surface of the tube 8. The spring 
15 thus forms a return spring for the inner tube 8 (and 
the tube 1 3) and seeks to push the inner tube out of the 
outer tube (towards the right in the figure). The down- 
25 ward spring movement of the inner tube in the outer tube 
thus takes place counter to the action of the said spring 
15. 

[0023] The outer tube is assigned a pressure cham- 
ber unit 22. The pressure chamber unit can be of a type 
30 known per se and works with gas/nitrogen gas in a 
space 23 and a displaceable separator piston 24. Ar- 
ranged between the space 1 7 and the chamber 22 there 
is a control valve unit 25 which can be adjusted from 
outside by means of manual adjustment members ac- 
35 cessible from the outside. The control valve 25 is of a 
known type used in the range from Ohlins Racing®. The 
control valve comprises an adjusting screw 26 by means 
of which bleed through the valve is set, and piston wilh 
main passage(s) for the medium between the upper side 
40 and underside of the piston and shims and valve func- 
tions arranged at the passage(s). The control valve is 
incorporated as a damping member in accordance with 
the above, and each leg has its pressure chamber unit 
with control valve which effects ils damping function es- 
45 sentially only in one direction. The space 1 7 is connect- 
ed to a space 27 via a channel 28 and the control valve 
25 allows working media passage depending on its set- 
ting and depending on movements in or on the piston 
1 2. The separator piston 24 separates the gas and work- 
so ing media In a manner known per se. The arrangement 
means that a closed system is provided for the working 
medium and that this is at all times pressurized with the 
pressure chamber bolh on compression and return. No 
cavitation and foaming phenomenon can thus occur. 
55 The overpressure of Ihe gas/nilrogen gas can be select- 
ed at about 6 bar. 

[0024] Arranged inside the piston rod 10 there is an 
elongate element (rod) 29 which takes part in the bleed 
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adjustment function and which extends from the said 
end 9 to the piston arrangement 10. The element can 
be adjusted from the outside and can be displaced rel- 
ative to a seat on the piston in order to function as bleed. 
The leg end 9 is situated at/secured to the chassis and 
the bleed is thus adjusted from above. 
[0025] In Figure 4, the bleed function seat is indicated 
by 30. The element and seat functions 29, 30 can be 
designed and constructed in a manner known per se, 
and it will simply be noted here that the element 29 is 
arranged so as to be longitudinally displaceable relative 
to the seat depending on manual activation of the leg 
end 9 of the element. The bleed function can thus be 
increased or decreased. The components constituting 
a compression leg comprise a piston rod part 31 with 
seal 32 and axial through-holes 32, 33, 34, 35. Also in- 
cluded are first shims or. shim slack 36 which is/are ex- 
tremely stiff and second shims/shim stack 37 which is/ 
are extremely weak. Each shim bears directly against 
the respective end of the piston rod part. A combined 
connection and bearing part is indicated by 38. the part 
is designed with the seat 30 and a recess 39 and bears 
a check valve unit 40. The part 38 has a bearing housing 
(or bearing housing part) 38a tor bearing the front parts 
of the element 29. A check valve arrangement 41 in the 
form of a spring washer is also included. The part 38 
also has a bearing recess 42 for the front portion of the 
piston rod 10, and between the piston rod 10 and the 
element 29 there is a slide bearing 43 for facilitating the 
rotation during the longitudinal displacement of the ele- 
ment rejative to the piston rod upon setting of the bleed 
function. The part 38 is joined to the piston rod, for ex- 
ample by means of a threaded connection at or in the 
recess 42. Also included are spacer members (clamping 
rings) 44 and 45 between the shims/shim slacks and the 
check valve unit 40, and a securing device 46 which is 
screwed securely to the end of the part 38. Also included 
is an impact-damping spring 47 (so-called top-out) ar- 
ranged on the rear portion of the part 38. A damping 
device made of elastic material is arranged on parts of 
the piston rod below the piston in order to prevent me- 
tallic impact in the extended position. 
[0026] Figure 4 shows the passage of the media flow 
through the piston arrangement on the compression 
stroke of the compression leg. At low piston speeds, a 
media flow48 can pass from the underside of the piston, 
bleed function 29, 30 : radial recesses in the unit 38 and 
past the check valve 41 which is opened by the flow in 
question counter to the action of a spring (washer) 41 
on the upper side of the piston. At high piston speeds, 
a direct media passage 49 is also established at the 
shim/shim stack 36 between the upper side and under- 
side of the piston. 

[0027] Figure 5 shows the media flow on the return 
stroke of the compression leg when the medium passes 
from the upper side 1 2a of the piston 1 2 to its underside 
12b. The media flow passes the member 37 which 
works in principle with a check valve function and which, 



in the illustrative embodiment, preferably consists of one 
or more shims. 

[0028] Figures 6 and 7 show the basic design of a leg 
according to Figures 2 and 3 supplemented with a sec- 

5 ond component set, giving the basic design the charac- 
ter of a return leg. The second component set has the 
same structure as the first component set, but with the 
difference that the check valve arrangement 40 accord- 
ing to Figure 4 is omitted in this case, i.e. the second 

10 component set is of simpler construction than the first 
one. In addition, the shim stacks 36* and 37' on the un- 
derside and upper side of the piston 1 2* have in principle 
changed places with the shim stacks 36 and 37 of the 
compression leg, i.e. the weaker shims operating with 

15 an almost purely check valve function are located on the 
upper side of the piston 1 2' and the stiff shims operating 
with a damping function are arranged on Ihe underside 
of the piston. 

[0029] Figure 6 shows a media flow 51 directly be- 
20 tween the underside and upper side of the piston via the 
check valve function -37' during the compression stroke 
of the return leg. No damping or very little damping is 
effected during the compression stroke by virtue of the 
check valve function and the tact that only a negligible 
25 amount of media can pass the rear wall and radial re- 
cesses (see above) of the bleed function in part 38*. The 
functions and structures of the various parts will be ev- 
ident in this context. 

[0030] Figure 7 shows the media passage between 
30 the upper side and underside of the piston on the return 
stroke of the return leg when a damping function is to 
be exerted by the leg. At low media speeds, there is a 
media passage 52 via the bleed function 29', 30'. At high 
media speeds, a media passage is also established via 
35 the shims/shim stack 36' which exerts a damping func- 
tion on the said return stroke. 

[0031] Shims are used preferably in the check valve 
functions in accordance with the above since they are 
quick and do not need to operate with distinctive posi- 

40 tions. By means of the above, iLis easy to adjust the low- 
speed compression or low-speed relurn damping from 
outside, directly on the main piston. The weak and stiff 
functions of the piston shims provide marked differenc- 
es in the compression and return legs, which fact facil- 

45 jtates the adjustments of the low-speed compression 
and low-speed return damping from outside. 
[0032] The invention is not limited to the above illus- 
trative embodiment, and instead it can be modified with- 
in the scope of the attached patent claims and the in- 

50 ventive concept. The control valve unit 25 used in the 
illustrative embodiment could in principle be omitted, al- 
though it has been found that it provided an accelerating 
effect in the telescopic leg arrangement. The valve used 
has the designation R-1565, which is a valve included 

55 j n the range according to the above. The control valve 
unit is ol the type which goes by the name of compres- 
sion valve, i.e. it effects a certain damping upon the com- 
pression stroke. This means that a slight damping is also 
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obtained from til© valve on Ihe compression stroke of 
the return leg. However, this slight damping is of minor- 
importance since the main damping in the return leg is 
effected by its piston 1 2 or its stiff shim stack. The control 
valve is used in conventional telescopic leg arrange- 
ments where it forms the sole possibility of control in the 
known arrangement. The control via the bleed 29, 30 in 
the main piston 12 now constitutes a much more pow- 
erfulcontrol possibility, simplified by the said marked dif- 
ferences. Assuming a 100% damping function in the 
compression direction of the compression leg and return 
direction of the return leg, in a preferred embodiment 
the damping is only 10% or less in the respective other 
direction. Figure 5 shows how the legs 5 and 6 and the 
wheel 4 are arranged in a common arrangement with 
spacer members 3a, 3b and wheel axle 4. At the leg end 
9, the element's action for bleed or leakage flow is ef- 
fected with a screw movement which is converted in a 
known manner to longitudinal displacement of the ele- 
ment. 



Claims 

1. Telescopic fork arrangement (3) for the front wheel 
(4) of vehicles, preferably motorcycles, and com- 
prising at least two telescopic legs (5, 6), each hav- 
ing telescopically arranged tubes and, arranged in 
these, piston and piston-rod arrangements operat- 
ing in a working medium (hydraulic oil), character- 
ized in that a first telescopic leg (5), here called the 
compression leg, of the said legs performs a damp- 
ing function essentially only during its compression 
movement, and a second telescopic leg (6), here 
called the return leg, of the said telescopic leys per- 
forms a damping function essentially only during its 
return movement, in that at least one of the said 
compression or return legs is connected to a pres- 
sure chamber unit (22) which, in a closed system 
for the working medium, formed with the respective 
leg in question, keeps this working medium pressu- 
rized, and in that a piston (12) in the piston/ piston- 
rod arrangement (10, 12) is provided with or coop- 
erates with one or more members which perform or 
determine respective damping functions. 

2. Telescopic fork arrangement according to Patent 
Claim 1 , characterized in that the displacement in 
the pressurized medium upon each piston and pis- 
ton-rod movement is dependent on the surface area 
of the piston (12). 

3. Telescopic fork arrangement according to Patent 
Claim 1 or 2, characterized in that a friction caused 
by the pressurized medium is compensated by in- 
creased displacement generated by the piston (12). 

4. Telescopic fork arrangement according to Patent 



Claim 1, 2 or 3, characterized in that the compres- 
sion leg (5 or 6) comprises a check valve unit (40) 
for a bleed adjustment function, which check valve 
unit can be activated for low media speeds in the 

5 bleed adjustment function on the compression 

stroke, in that the piston (1 2) of the compression leg 
has, on its upper side, first media-activating mem- 
bers, preferably first shims (36), of stiff character, 
permitting media passage (49) at high speeds on 

10 the compression stroke, and in that the last-men- 
tioned piston (12) has a first check valve function, 
preferably in the form of second shims (37) which 
are arranged on the underside of the piston and 
open for media (50) at low pressure on the return 

is . stroke of the compression leg. 

5. Telescopic fork arrangement according to Patent 
Claim 4, characterized in that the first check valve 
function/the second shims (37) are of weak charac- 

20 ter, and in that the stiff and weak characters of the 
first shims (36) and the second shims (37)/the first 
check valve function provide a marked difference in 
damping between the compression stroke and re- 
turn stroke of the compression leg. 

25 

6. Telescopic fork arrangement according to Patent 
Claim 5, characterized in that the marked difference 
permits simplified adjustability for low-speed com- 
pression damping. 

30 

7. Telescopic fork arrangement according to any of 
Patent Claims 3 - 6, characterized in that the iheck 
valve unit (40) prevents media passage via the 
bleed adjustment function on the return stroke of the 

35 compression log. 

8. Telescopic fork arrangement according to any of the 
preceding patent claims, characterized in that the 
return leg comprises a bleed adjustment function 

40 permitting media passage ^at low media speeds on 
the return stroke of the return leg, in that the piston 
of the return leg has, on its underside, second me- 
dia-activating members (36*), preferably third shims 
of stiff character, permitting media (53) at high 

45 speeds on the return stroke, and in that the last- 
mentioned piston has a second check valve func- 
tion (37*), preferably in the form of fourth shims ar- 
ranged on the upper side of the piston and arranged 
to open for media (52) at low pressure on the com- 

50 pression stroke of the return leg. 

9. Telescopic fork arrangement according to any of the 
preceding patent claims, characterized in that the 
second check valve function/the fourth shims are of 

55 weak character (37'), and in that the stiff and weak 
characters of the third shims (36') and the fourth 
shims (37')/the second check valve function provide 
a marked difference in damping between the return 
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slroke and compression stroke of the return leg. 

10. Telescopic fork arrangement according to Patent 
Claim 9, characterized in that the said marked dif- 
ference facilitates adjustment of low-speed return 
damping from outside. 

11. Telescopic fork arrangement according to Patent 
Claim 8, 9 or 10, characterized in that the bleed ad- 
justment function (29, 30) allows a negligible pari of 
the medium to pass on the compression stroke of 
the return leg. 

1 2. Telescopic fork arrangement according to any of the 
preceding patent claims, characterized in that the 
piston of the compression leg consists of parts 
which can be joined together and comprise a first 
piston body part (31 ) with axially extending through- 
holes (32, 33, 34, 35), first and second shims (36, 
37) which can be applied directly on the ends of the • 
piston body pad, and a combined connection and 
bearing part (38) for the piston body part and com- 
prising a first bearing housing (38a) for internal 
bearing of front parts of a first element (29) effecting 
the bleed adjustment function. 

1 3. Telescopic fork arrangement according to any of the 
preceding patent claims, characterized in that the 
piston of the return leg consists of parts which can 
be joined together and comprise a second piston 
body part (31) with axially extending through-holes 
(32 - 35), third and fourth shims (36', 37') which can 
be applied directly on the ends of the second piston 
body part, and a second connection and bearing 
part (38) for, inter alia, internal bearing of front parts 
of a second element (29') effecting the bleed adjust- 
ment function. 

. 14. Telescopic fork arrangement according to Patent 
Claim 12 or 13, characterized in that the first and 
second bearing housings (38a) extend a distance 
into an axial central recess in each of the first and 
second piston body parts (31). 

1 5. Telescopic fork arrangement according to any of the 
preceding patent claims, characterized in that the 
arrangement in the compression and return legs (5, 
6) effects damping of high frequencies, for example 
frequencies of between 15 and 25 Hz caused, for 
example, by vibrations from tyres, road surface, etc. 

1 6. Telescopic fork arrangement according to any of the 
preceding patent claims, characterized in that each 
leg is connected to an accumulator part (22) which 
is held in the chamber and which operates with gas/ 
nitrogen gas and separator piston (24) between the 
working medium and the gas/nitrogen gas. 



r*7 175A2 12 

1 7. Telescopic fork arrangement according to any of the 
preceding patent claims, characterized in that a 
control valve unit (25) is arranged between the 
spaces (17, 23) for the working medium and the 

5 gas/separator piston. 

1 8. Telescopic fork arrangement according to any of the 
preceding patent claims, characterized in that the 
bleed function is adjustable from one of the ends (9, 

10 or 1 4) of the legs, and in that the control valve (26) 
can be controlled via a unit (25) containing the con- 
trol valve for adjustment of the compression against 
which the piston/piston-rod arrangement presses. 

is 1 9. Telescopic fork arrangement according to any of the 
preceding patent claims, characterized in that the 
response of the damping function is accelerated by 
the fact that the displacement and force thereof are 
related to or applied to the piston (12)/pislon area. 

20 

20. Telescopic fork arrangement accord ing to any of the 
preceding patent claims, characterized in that a ba- 
sic design is provided for a telescopic leg, in that 
the basic design can be assigned first and second 
25 components, in that a compression leg (5) is ob- 
tained when the first components are added to the 
basic design, and a return leg (6) is obtained when 
second components are added to the basic design. 

30 21. Telescopic fork arrangement according to Patent 
Claim 1 . characterized in that members (29, 30) lo- 
cated on or at the piston (1 2) and effecting or deter- 
mining a damping function can be adjusted from the 
outside, preferably from or at the upper end (9) of 

35 the respective leg. 

22. Telescopic fork arrangement according to Patent 
Claim 1 or 21, characterized in that each leg (5, 6) 
is provided with its own pressure chamber (22) and 
40 control valve unit (25) which is arranged to partici- 
pate in the function, meaning that each leg performs 
a damping function essentially only in its own actual 
direction, i.e. compression or return. 

45 23. Telescopic fork arrangement according to Patent 
Claim 1 or 4, characterized in that the return leg 
works without the check valve unit (40) which is 
present in the compression leg (6 or 5). 

50 
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